THAT acute anterior poliomyelitis has appeared in this country in a serious epidemic form is conclusively proved. There was a series of cases in Bristol from June, 1909 , to January, 1910 reported by Parker in the British Medical Journal of March 18, 1911. The disease during the present year has become epidemic in the counties of Devon and Cornwall. In the former county the disease has been more severe than in Cornwall, there having been about ninety known cases in Devon, while in Cornwall the number of ascertained cases to the present date is forty-two.
The first and the majority of the cases coming under our own observation occurred in Penryn. This town has a population of about 3,000 inhabitants and is situated at the head of one of the tidal estuaries of the River Fal-viz., the Penryn river-about two miles above Falmouth. It is a very ancient town and the inhabitants mostly working-class people. The majority of the houses are old, huddled together, and in many cases are in a very insanitary condition. The sewage is water-carried and is discharged into the creeks in a crude condition, and is left exposed on the ebb tide. Little attempt is made by the sanitary authorities to remedy matters, the streets being badly scavenged and the town generally dirty. The water supply is of doubtful quality.
The first case occurred on January 23. The next case was noted on May 27 (Case XII), and in connexion with it, it is interesting to note that a horse belonging to the patient's father had what is locally known as "poke-neck." It is said to have been paralysed in the neck and forequarters. It fell down in the stable and was unable to rise. When taken out, with assistance, it again fell. It was shot without having been seen by the veterinary surgeon. This happened a week before the child was taken ill. Case V occurred on June 8. This boy's father had been in the house of Case XII.
Of the nine cases in Penryn, five were in West Street, which is a narrow street on the main road, with a considerable amount of motor traffic. The road has been tar-sprayed for the first time this summer, so that the dust nuisance has been reduced to a minimum. The occupants generally are poor and not over cleanly in their habits. Though we have been unable to trace contact in all those cases, there is strong presumptive evidence that such did take place, as the street is the only playground of the children. No doubt, too, there is mnuch visiting among each other's houses; and also one of the cases occurred in a grocer's shop. Two cases occurred in the village of Mylor, also situated at the head of another tidal estuary of the Fal. There was distinct contact of one of these cases with another case in Truro. One occurred in Budock and two in Falmouth, four in Camborne and two in St. Austell. No two cases occurred in the same house, with the exception of the St. Austell cases.
It is interesting to note that the children in Penrvn bathe regularly in the sewage-contaminated creeks. Of those attacked, no single patient had at any time bathed or waded in this polluted spQt. This is quite contrary to the experience of the Massachusetts epidemic, where 62 out of the 150 were proved to have been swimming or wading in polluted waters.
Another interesting observation during the course of the Penryn epidemic was the number of cases of herpes zoster occurring in the practice of one of us (Hopper). The majority of the persons affected were old, and mostly women. Various parts of the body were affected by the eruption-viz.: (1) Six had lesions over the neck, shoulderblades, deltoid and pectoral muscles; (2) four over the intercostal muscles; (3) three over the recti and buttocks; (4) three on the lower limbs (total of sixteen). In most of them constipation was a marked feature, and in many of the cases there was severe pain and general malaise. In no other space of time have so many cases occurred in this district, and therefore the question naturally arises, is the same organism at work in both diseases?
The ages of the patients ranged from ten months to fifty years. The rejection of the term " infantile paralysis" is now therefore fully justified, seeing that persons of all ages are subject to the disease. With one exception, however, those who have lost the use of their limbs, or have their limbs permanently impaired, are under the age of eight. All Symptoms.-The most outstanding symptom, and one which occurred in every case, was derangement of the intestinal tract: there was either constipation or diarrhoea, or both. In all cases the motions were exceptionally large, and very foul-smelling. In contradistinction to this, except in five cases, three of which had epistaxis and two slightly reddened fauces, there was no affection of the naso-pharyngeal mucous membrane. Two cases had slight enlargement of the cervical glands. One case was diagnosed as summer diarrhoea. This is certainly against Flexner's theory that the virus enters the body through the air-passages, and would rather point to the alimentary canal as the point of entrance. This view is strengthened by the fact that there were six cases in which retention of urine was observed and one had incontinence. One case had to be catheterized for eight weeks. Great irritability and pain were marked features, and in some cases the latter was most distressing, the patient crying out for hours; the least movement of the paralysed limbs increased this. A rash was present in six cases which were seen through all the stages of the disease. In every case it was typically urticarial, a fact which again supports the theory that the infection is intestinal. The temperature never rose above 1030 F., generally it was about 1000 F. in the observed cases; but it must be borne in mind that some of the cases were not seen till the initial stage had passed and the paralysis had developed. Only one case recovered completely, all the others will be disabled more or less for life.
We have arranged the cases into groups in a more or less arbitrary manner. There is little distinction between the encephaloid type and the others, which in reality only differ in degree and often pass the one into the other, depending apparently on the virulence of the organism, the resisting power of the patient, and the part of the nervous system attacked. GROUP I.-ENCEPHAILOID TYPE. Case I.-E. K., female, aged 30. No occupation. Patient suffered from habitual constipation with consequent digestive troubles, and was inclined to be hysterical. First taken ill on July 11, and then complained of headache over the right parietal region. This continued till she was first seen on July 18, when the following was noted. Temperature 990:F., pulse weak, but regular.
Pupils equal, but dilated; reaction normal; reflexes exaggerated; very constipated.
July 19 and 20: No change. Marked restlessness and no sleep. Temperature normal. July 26: Drowsy, with intervals of delirium. Urine and faeces passed in bed. All limbs rigid, also head and neck. Tache cerebrale still well marked.
July 27: Becoming comatose. Limbs still rigid. July 28: Lies motionless with all limbs flaccid, but with the exception of the right arm they all move on stimulation. Squint well marked. Swallowing now becoming difficult. Left pupil more dilated than right. Urticarial patches still on abdomen, which is much distended.
July 29: Squint still present, but not so marked. Limbs all move voluntarily; some rigidity of left arm. Swallowing still difficult. Comatose, hut can be roused. F.eces, urine, breath, and sweat extremely foul-smelling.
July 30: Squint gone; other conditions the same. July 31: Drowsy, with intervals of consciousness. August 1: Died comatose; sensation was complete throughout.
Case II.-G. B., male, aged 3 months (Dr. Tonking's case, Camborne). Taken ill on August 27, with pain in head and vomiting; seen by Dr. Tonking on August 28 at 11 a.m. Pain in throat; salivation due to being unable to swallow. No Kernig. Neither plantar nor knee-reflexes obtainable. Died at 10 p.m. from paralysis of respiration.
The diagnosis of the two following cases (Cases III and IV) may be disputed, but the result of the examination of the cerebrospinal fluid is consistent with anterior poliomyelitis; hence they are included. Case III.-A. J., male, aged 25 (Dr. Lanyon). A perfectly healthy man up till the time of his fatal illness; ino history of tubercle. On September 22 he woke with a severe frontal headache and retched a good deal; lay in bed till 11 a.m.; got up and went a short voyage in the Bay. On the way home he felt sick and vomited (not sea-sickness). Arrived at the dock at 5 p.m. Too ill to walk home, but walked up the flight of steps to a cab; walked from cab to bedroom unaided. Seen by medical man at 5.30 p.m. Pulse 42.
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Lying curled up in a very lethargic state; feet cold; did not speak, but put his tongue out when told; vomited a brown grumous fluid. No reflexes or other symptoms noted. Became comatose in a short time and died at 8 p.m. the same evening.
Post-mortem on the following day: All organs perfectly healthy except thQ brain. Meninges much congested. Lateral 'The cerebrospinal fluid is clear. The albumin content is 0'1 per cent.
Fehling's solution is reduced by the cerebrospinal fluid. The centrifugalized deposit shows very few leucocytes. All that were seen were lymphocytes. The centrifugalized deposit shows numerous clumps of mycelium of a mould, and also a large number of Gram-negative motile bacilli, and a few of staphylococcus. Numerous fibres of the deposit were stained for tubercle, but no tubercle bacilli were seen.
Comments.-Cultures are being made, and a report will be sent later. The case is clearly not one of cerebrospinal meningitis, for the cells present are lymphocytes, and these are but few in number. The albumin content is only very slightly raised above the normal amount. It is identical with the quantity found in cerebrospinal fluid of poliomyelitis cases recently examined from the same district. This cerebrospinal fluid is probably from a case of poliomyelitis, but it is not possible to be sure that the case is not tuberculous meningitis in an early stage. In that case, however, I should have expected to find more lymphocytes, rather more albumin, and the tubercle bacillus. The moulds of bacteria present are almost sure to be contaminations.-M. H. GORDON.
GROUP II.-GRADUAL ASCENDING AND DESCENDING TYPE.
Case V.-E. C. C., male, aged 21. Taken ill on June 8 and first seen on June 10, when it was impossible to arrive at a diagnosis. The following conditions were noted: Very constipated, with coated tongue, no nasal discharge, Clinical Section 33 no sore throat, herpes, convulsions, twitchings, hyperesthesia, or delirium. Passed no urine for thirty-six hours, and then for twenty-four hours. Epistaxis on three occasions; Kernig'ssign present, also tache cer6brale well marked.
Urticarial eruption. Temperature ranged from 101i F. to 102.40 F.
On June 14-i.e., on the sixth day of the illness-paralysis appeared in both legs.' Complained of a great deal of pain in the legs and in the lumbar region and q'uite unable to raise himself. Plantar and patellar reflexes absent, testicular and abdominal present. No loss of sensation.
For a period of three weeks there was no recovery of any group of muscles. Then the weakness of the erector spina passed off and the child could pull himself up in his crib knd kneel on the right knee. Then the extensors of the right thigh began to regain power. Seven days later the right gastrocnemius began to recover, and each day after this fresh groups began to show returning power. In the left leg, however, no change was observed till five weeks had elapsed. Here, too, the extensors made the start, followed by the gastrocnemius, and finally the tibialis anticus.
On September 11 the peronei were still paralysed. Case VI.-W. E. M., male, aged 1 year 4 months. Patient taken ill on July 18 and first seen July 26. The illness commenced by the child being fretful and irritable, with a slight attack of foetid diarrhcea. There was an urticarial rash on the abdomen for four days. No vomiting, sore throat, or glands. Slight retraction of the head and neck was noticed. On the second day of his illness the left side of the face was paralysed and drawn to the right. This disappeared in five days. On the fourth day the left arm was totally paralysed, and two days later the left leg. When first seen the temperature was normal. The child was constipated,, with coated tongue. Kernig's sign and tache c6r6brale present. Reflexes present. The left arm and leg were paralysed, and great pain was elicited on moving those limbs.
The subsequent history of the case was as follows: The power in the flexors of the upper arm returned first, the flexors of the fingers following. The remaining groups gradually recovered, though passive movement caused pain for five or six weeks. In the leg the thigh muscles, first the flexors, then the extensors, recovered, followed by the gastrocnemius and the tibialis anticus. On Septeniber 5 the child could use the arm perfectly and could walk. He dragged the left leg, which was somewhat everted.
Note.-Immediately prior to the illness the mother, with the child, visited a house where there was a case of poliomyelitis. Gase, VIII.-S., male, aged 1 year 11 months. First taken ill in July. He was out of sorts for several weeks. During this time there were no convulsions, but there was vomiting and diarrhcea. The mother then noticed the child was weak in his back: he could not sit as usual. Then both legs became paralysed, and a little later the right arm, followed by wryneck on the right side. Recovery took place in the following order: first the neck, then the back, and lastly the legs.
On September 23 the whole of the right arm remained paralysed, with the exception of slight movement of flexors of fingers. Case IX. L. M. R., female, aged 4. (Dr. Tonking.) Already suffering from pertussis. Ten days before death vomited, and next day one arm was paralysed, and on the day following the other arm was involved. The whoop disappeared a few days before her death owing to involvement of the respiratory centre. Death was due to paralysis of the respiratory muscles. Caese X.-Male, aged 3. (Dr. Burton, St. Austell.) Wlhen first seen had history of diarrhcea off and on for two weeks. No vomiting. Said to have gone off his legs." On examinatioh: Temperature subnormal, pulse 140, tongue coated, slight enlargement of cervical glands, and fauces reddened. There was a distinct squint, which mother thought he had had for some time.
Pupils equal and reacting. Movement of legs in bed seemed good, but patient unable to stand; no pain. Tache c6r6brale and Kernig's sign present; kneejerks absent; output of urine small. Patient would go for whole day without passing water. iEe remained the same for two or three days, then a slight retraction of the muscles of the back of the neck was noticed, with pain on movement. The boy lay curled up and kept the thighs flexed on the abdomen, and the legs on the thighs. He resented interference and complained of pain in the legs, abdomen and back. There is now (October 1) slight wasting of deltoids, and extensors of legs and thighs, with feet-drop. The boy is gradually improving, can sit up, but cannot stand.
Case XI.-The notes of this case have been kindly sent by Dr. Tonking, of Camborne. "About a month ago I saw a child, a male, aged 6 months, with vomiting and diarrhaea. I attended him about a week. The daily temperature was 1000 F. I left the child apparently cured of the summer diarrheea. Two weeks later the mother sent for me as the child could not move his leg. I find flaccidity of both legs and absence of reflexes. This was obviously a case of poliomyelitis of the spinal type overlooked during an epidemic of summer diarrhcea." GROUP III.-SUDDEN TYPE. Case XII.-D., male, aged 6. Child was first taken ill on May 27, when he was observed falling about in the house. He went out, when he again fell, and was carried home. When seen, temperature 1010 F.; no vomiting, convulsions, epistaxis, sore throat, or rash. Constipated, with coated yellow tongue. Retention of urine thirty-six and twenty-four hours. Complained of headache, stiffness, and pain of muscles of back, and in the ankle-and knee-joints. Very irritable and constantly calling out. Hypersesthesia over back and legs. All four limbs totally paralysed.
May 30: Some slight flexion of fingers of right hand noted. Temperature 1000 F.
May 31: Temperature normal. Biceps and deltoid of right arm have slight movement. Great pain at night and very restless. Case XIII.-F. F. M., female, aged 2 years, 3 months. First taken ill on August 3, and seen on August 7. Complained of lheadache and vomited during those three days. When seen, temperature 100.20 F., constipated, very irritable, and crying constantly, no epistaxis, no throat trouble, herpes, rash, or retraction, Kernig's sign and tache cerebrale absent. Reflexes absent. Both legs and left arm totally paralysed and very painful. The paralysis came on very suddenly in this case. The child was at the wash-basin and fell while crossing the floor for a towel. When picked up she was paralysed in both legs and the left arm was found paralysed the next day. All the muscles of the legs were paralysed, and improvement was noticed in the extensor and plantar muscles and later in the flexors. On September 12 the child could stand by the aid of a chair, the peronei still being functionless. All the muscles of the upper arm were affected and the flexors of the forearm. These latter regained function on August 10, and on September 12 the condition was the same.
Ca'se XIV.--Male, aged 10 months. First taken ill about July 6. Vomiting, one convulsion, extreme drowsiness, dilatation of both pupils. Diarrhbea followed by constipation. Head and neck retracted. Right arm paralysed. Otlher symptoms not obtained.
On September 14 child had complete loss of power in the right arm, with the exception of slight flexion in the fingers, wlhere contraction is beginning.
Case XV.-J. C., male, aged 12 miionths. Taken ill on June 29 and not seen till a month later. Was ill for four days, when it was noticed that he was unable to raise his left arm. No history could be elicited of convulsions, drowsiness, delirium, epistaxis, sore throat, oIr retraction of head and neck: There was irritability of temper for the first ten days, constipation, and an urticarial rash.
Wlhen first seen on July 29 he had all the miiovements of the left alrn except those connected with the deltoid, which were very mucl-h atrophied.
On September 14 this muscle had almnost disappeared.
Ca.se XVI. A. C. Y., male, aged 1-4. First taken ill on June 9, and tirst seen on June 16. The child was fretful and irritable, and on June 13 had retention of urine for thirty-six hours. Paralysis of both legs was noticed. WVhen seen on June 16 no Kernig's sign or tache c6r6brale. Plantar and knee-37 reflexes absent. Extreme tenderness in legs and lumbar part of spine, and both lower limbs paralysed. Sent to hospital and returned in the first week of September.
On September 6 no improvement in any muscles of left leg. Some slight extension of right thigh. Case XVII.-R. L. V., male, aged 1 year 10 months. First taken ill on June 8. Headache, very constipated, very irritable, then drowsy, tongue coated and dry. Retention of urine. On the third day total paralysis of the right leg appeared, with paresis of the erector spina. This was complete for ten days. Then the flexors of the toes became active, followed by the extensors of the thigh and gastrocnemius, and gradually all except the peronei. Contracture of the flexors of the toes occurred, but this has been overcome.
On September 15 the child was healthy and could walk, though the peronei are still affected.
Case XVIII.-R. I., male, aged 13 months. Taken ill on August 23, and first seen on August 24. Temperature 1000 F. Constipated. Urticarial spots on abdomen. He was playing with other children when it was noticed that he could not walk about as usual. On examination it was found that the peronei of the right leg were paralysed. No other group was involved. September 12: The child can walk, but there is distinct eversion of the right foot. Case XIX.-X. Y., female, aged 50. This patient suffered from epilepsy in early life and had polypi removed from the uterus. For many years she remained free. When the climacteric began, at the age of 44, she had occasional fits. On January 23, on getting out of bed she fell down, cutting her forehead, and was picked up in a dazed condition. On being put to bed it was found that the right leg was totally paralysed and the left leg partially. Reflexes lost. Paralysis of rectum and bladder, which lasted for eight weeks. Limbs painful and great irritability. Reflexes lost. On September 25 could stand and walk with assistance. Knee-jerks present, plantar-reflexes still absent. There is a good deal of wasting in all the muscles, especially those of the left calf. Right foot droops considerably. Case XX.-Female, aged 7. (Dr. Burton's case, seen at the same time as Case X, and in the same house.) Had diarrhena for several days. In' afternoon complained of paini, but went to school. At 7 p.m., when seen, child was shivering and looked ill. Temperature 1020 F., pulse 108. Headache; pain in back and legs; cervical glands enlarged; could hardly walk across the room; knee-jerks were doubtful, right present, perhaps slightly exaggerated, left not obtained; Kernig's sign present. Next day both legs completely paralysed. Temperature remained at 1020 F. Knee-jerks absent; great pain on movement. turbid, it seemed much more likely that it was a case of ordinary meningitis. This was a mistake which was likely to be made in dealing with such epidemics; people knew that an epidemic of poliomyelitis was occurring, and there was a tendency to put down as poliomyelitis or polioencephalitis everv cerebral case in 'which there was any doubt as to diagnosis. Many of the cases of ordinary meningococcal and other forms of meningitis which constantly occur in this country were attributed to polioencephalitis. The distinction could be made with the greatest ease, for lumbar puncture enabled one to make a definite diagnosis between meningococcal meningitis and polioencephalitis or poliomyelitis. It would have been important, if possible, to have obtained postmortem examinations in the other cases which Dr. Gregor called encephaloid disease, but in private practice it was very difficult to get permission for such examinations, and perhaps still more difficult to obtain a reliable microscopical examination of the cerebral tissue. The literature contained extraordinarily few cases of polioencephalitis which had been competently examined microscopically. One of the most interesting points in the paper had reference to sewage-contaminated water and the proximity of the cases to rivers and other water. It was curious how poliomyelitis did occur in searport towns and in towns near rivers, and how the disease would pass down a river, so that there were cases at different points along its banks. This had been shown to be so in America, and it was also rather a striking feature in this country. The authors of the present paper appeared not to have been able to trace any contact with water; the children affected had not been bathing. In the year 1910 there were numerous epidemics throughout England: an extensive one in Cumberland, embracing Carlisle, Barrow-in-Furness and Maryport, and places along the coast; there was another in Dorsetshire, at Cerne Abbas and Weymouth, and another epidemic in Melton Mowbray, of which no details could be obtained, because it was still in the hands of the Local Government Board. Wickman had recorded an outbreak of the disease which affected fifty persons out of a population of 600; the cases could be traced to the school. It would be interesting to know if the children affected were of the school age, and it would be important to know whether they attended school. Many of the children might be below school age, but, on the other hand, they might have brothers and sisters who were attending school, and with them they might have been in contact; an investigation of the school question would have been very interesting, and any information on that point would be valuable. The authors referred to the question of herpes occurring at the same time as the poliomyelitis. Garrow had called attention to the same point in the epidemic in the Cumberland district in 1910. Garrow investigated the Cumberland district, and he found there were many cases of herpes in adults at the same time as poliomyelitis occurred in children. The association of herpes with poliomyelitis was a very interesting question. Had these two conditions any connexion with one another? He thought that must remain for subsequent proof. Head regarded them as one and the same condition. It had not been proved that the toxin which caused poliomyelitis would also N--6a 41 42 Gregor & Hopper: Epidenzic of Acute Poliomyelitis produce herpes, nor had the virus been obtained from posterior root ganglia The opportunities of investigating the posterior root ganglia were very few, and everybody knew how rare it was to obtain a post-mortem examination on a case of poliomyelitis. To transmit the disease to the monkey was the only method at the present time of actually verifying the nature of the disease. Instances of animal paralysis, such as horses being paralysed in their limbs, were not infrequent, but it was very difficult to associate the two conditions, and since horses were insusceptible to the virus of poliomyelitis it was difficult to see how they could be a source of the infection to man. It seemed that no other animal except the monkey and the ape was susceptible to the virus of poliomyelitis. Attempts had been made to show that rabbits were susceptible to the virus, but t,he experiments were open to question. The mortality was very high, but that might have been because there were abortive cases in which the fever was transient and the paralytic symptoms slight, which had not come under the notice of the authors. The term " acute poliomyelitis" was generally accepted, and under it should come all the cases which the authors had so well described in the paper.
Dr. GREGOR, in reply, said all the children affected were either at school, or had brothers and sisters at school.
